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Flavoring of chewing gums poses special problems in the food industry. The nature of /l* 
the substrate requires that the flavor be insoluble in water while being soluble in the base, 
thereby reducing loss of flavor by dissolution in saliva when the gun is chewed, and prolonging 
the flavoring effect. The flavor should also have good thermal stability so that it does not 
undergo degradation during the manufacturing cycle. This is why menthol, peppermint, and 
curly leaf mint are among the compounds of choice currently used for flavoring chewing gums. 
They are particularly appreciated for their refreshing minty effect together with good stability. 
However, the use of these flavoring ingredients requires doses that, in comparison with other 
common applications in the food industry, may seem particularly high. In fact, concentrations 
exceeding 0.1 - 0.2% and even more are not exceptional, hence the economic interest in 
replacing them, even partially, and improving their performance. 

The process of the invention makes it possible to meet this twofold requirement. 

The object of the invention is a process for increasing the flavor release properties of 
menthol, carvone, or eucalyptol, or by a natural or artificial flavoring composition containing 
them, in a product suitable for oral consumption, which process is characterized in that there is 
added to the product, which may or may not be previously flavored, a composition made of an 
inclusion complex of menthol, carvone, or eucalyptol, or a flavoring composition containing 
them, and p-cyclodextrin. 

Another object of the invention is a chewing gum containing an inclusion complex made 
of menthol, carvone, or eucalyptol, or by a natural or artificial flavoring composition containing 
them, and P-cyclodextrin. 

Although the principal object of the invention is a process for flavoring chewing gum, it 
may also be applied to other products for oral consumption, particularly products used for oral 
hygiene, where the active ingredients are released by chewing, rubbing, or brushing. 

The state of the art abounds in examples of using cyclodextrins as encapsulating agents 12 
for various volatile flavoring substances. Since their discovery, numerous applications have been 
reported in the literature. The essential point of the studies on cyclodextrins is that they mention 
the advantageous properties of these substances in comparison with active flavoring agents, 
properties that are expressed as better protection against oxidation, light, or heat, and loss to 
volatility or sublimation of these agents during storage. 

Some particular applications have also been described in the patent literature. German 
Application No. DE-OS 2356098 describes a therapeutic preparation with analgesic and 
anti-inflammatory action made of a mixture of P-cyclodextrin, menthol, and methyl salicylate. 



* [Numbers in the right margin indicate pagination of the original foreign text] 
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Hungarian Patents No. 24895 and 59012 describe compositions for inhalation made of 
complexes of p-cyclodextrin with essences of eucalyptol or peppermint, camphor, and menthol. 

Japanese Patent Application Nos. 61,197509 describes a liquid shampoo containing 
menthol and p-cyclodextrin, the latter being used to mask the unpleasant nature of the menthol 

Finally, French Patent Application No. 2666227 describes a composition for the 
treatment of oral infections; this composition is made of an inclusion complex of menthol with 
P-cyclodextrin. 

Description of the invention 

None of the references cited mentions or suggests the particular property of the inclusion 
complexes of p-cyclodextrin with menthol, carvone, or eucalyptol, a property that is the basis of 
this invention. In fact, we have discovered that these complexes have the property of reinforcing 
the flavor-releasing effect of the active ingredients, that is, menthol, carvone, or eucalyptol in 
their applications as flavoring agents for widely consumed products such as chewing gum, 
toothpaste, or oral hygiene products in general. This phenomenon is particularly pronounced in 
chewing gums. We have observed a similar effect with natural essences containing menthol, 
such as peppermint, as well as with carvone or curly leaf mint, and with eucalyptol. 

Chewing gums generally consist essentially of a water-soluble part and an insoluble part /3 
made of an elastic gum base to which a flavor is added. 

The insoluble base is made up of elastomers, resins, fats, or oils, waxes, emollients and 
inorganic additives. Among the elastomers, which are present in a proportion of 10 to about 30% 
by weight of the chewing gum, we should also mention polyisobutylene, copolymers of isoprene 
and isobutylene, or styrene - butadiene, as well as natural latexes. The results, which are present 
in a proportion of about 15 to 30% by weight, are also of various kinds such as polyvinyl acetate 
and terpenic resins. It is customary to add emollients to this base to improve chewing and mouth 
feel. These may be glycerin, lecithin, or mixtures thereof. 

None of the elements that make up the base seem a priori to have an affect on the 
phenomenon observed with the use of the complex containing menthol/carvone or 
eucalyptol/p-cyclodextrin, which is even more surprising. 

Although similar effects have been observed with other a,y, or modified cyclodextrins, it 
is preferable to use p-cyclodextrin. These commercial products are readily available on the 
market; the sources are Roquette Corporation, Gurnee, Illinois (USA) and RingdeX, Paris 
(France). 

Inclusion complexes with the volatile active flavoring agent, whether menthol, carvone, 
eucalyptol, or essences that contain them, may be obtained by very simple mixing methods. For 
example, it may be indicated that p-cyclodextrin is to be mixed into an aqueous medium at a 



concentration higher than the limit of its solubility. To this mixture, in paste form, we then add 
the required quantity of active flavoring ingredient, and the whole is then blended and filtered. 
Finally, the solid part is dried. 

One alternative method consists of preparing an aqueous solution of p-cyclodextrin in a 
minimum volume of water and adding the active flavoring agent in the form of a solution in an 
inert organic solvent, for example ether, or in its pure form, for example for eucalyptol. When 
the addition is made, the resulting insoluble complex separates by precipitation, and is then 
collected by filtration or by decantation or centrifugation, and is finally dried. This last drying 
stage may be carried out by any common method: air drying, spray drying, atomization or 
aspiration under a vacuum. 

The resulting complex can be added to the base made up of the mixture of various 
ingredients of the chewing gum during the mixing process, preferably during the last stage of 
manufacture. The quantities of the complex in the mixture may vary over a relatively wide range. 
In general, proportions on the order of 0.2% to about 6% by weight may be adapted for most of 
the applications envisioned. In these complexes, the proportion of flavoring agent may also vary 
depending on the nature of the agent and the desired flavoring effect. Concentrations of 10 - 
15% by weight are considered, and are sufficient to promote a pronounced effect. As indicated 
above, the effect observed by the use of the complexes described is expressed as a substantial 
increase in the perceived coolness by an observer consuming an article flavored by these 
complexes. Although such a phenomenon is especially apparent in chewing gum, we have 
observed a similar effect in applications other than chewing gum, such as in the flavoring of 
tablets or toothpastes. Therefore, these are applications for which the active flavoring ingredient 
is released by the act of chewing or brushing of the matrix, which is made up of a solid or 
semi-solid substrate, as represented by a gum, a gel, or a toothpaste. 

Embodiments of the invention 

The examples of application described below illustrate the invention in more detail 
(temperature in degree centigrade). 

Example 1 

A chewing gum base is prepared by mixing the following ingredients (parts by weight): 



Cafosa* Base (Dorada Plus T-205-01) 18.0 

Sugar (50 ^m) 61.5 

Glucose 45° Be 20.0 

Glycerin 85% 0.5 

Flavor as needed 



Color if required 

♦Cafosa Gum Products Technology, Barcelona (Spain) 



To manufacture a chewing gum in sticks, we proceeded as follows: 

We placed the Cafosa base in a mixer preheated to 40°C. At this temperature, the base 
was heated for 5 min without being mixed. Then the heating was interrupted and the base mixed 
for 5 min. We added glucose, and the mixing was maintained for 2 min. 

The sugar was then added in three successive fractions, mixing for 5 min after the 
addition of each fraction. After the second portion of sugar was added, we added the glycerin and 
the flavor and mixed the whole for 30 sec. Then we added the last portion of sugar and 
maintained the agitation for 5 min. 

The resulting mass was laminated to a thickness of 1.5 mm with a Rondo rolling mill 
(Seewer AG), and during lamination, the mass was sprinkled with a mixture of 1/3 talc and 2/3 
gelling sugar. 

The resulting sticks were stored in the open for 48 h before they were sampled, and were 
then wrapped in aluminum foil. 

By proceeding as indicated above, we prepared flavored sticks with the help of 1-menthol 
used in a proportion of 0.2% by weight ("control" chewing gum) and sticks flavored with 1.66% 
of an inclusion complex of 1-menthol/p-cyclodextrin, of which the 1-menthol content was 12% 
("test" chewing gum). 

The taste evaluation by a panel of experts showed that the "test" sticks had a much more 
pronounced and refreshing menthol character than the "control" sticks. 

When the chewing gum was flavored by the separate addition in identical proportions of 
P-cyclodextrin and 1-menthol, the flavoring effect was comparable to that obtained by the 
addition of 1-menthol alone. 

When the complex 1-menthol/p-cyclodextrin is replaced by an inclusion complex made 
up of 1-carvone/p-cyclodextrin, we also observed reinforcement of the flavor note of the 
1-carvone. The "control" sticks were prepared by the addition of 1-carvone to the base in a 
proportion of 0. 1% by weight, while the "test" sticks were flavored with 0.9% of the complex 
1-carvone/p-cyclodextrin containing 1 1% 1-carvone. 

The same observations were made on the applications to anticaries, or sugarless gum. 

The inclusion complex 1-menthol/p-cyclodextrin used in the example described above 
was prepared as follows: 

A quantity of 100 g of p-cyclodextrin was dissolved in 5.4 L of water. After nitrogen 
flush, a solution of 35 mL of diethyl ether containing 15g of menthol was introduced, the 
resulting mixture, under nitrogen, was agitated overnight. A white crystalline solid had formed, 



and after decantation it was filtered. After it was washed and dried under a vacuum, we obtained 
66 g of the desired complex with an 1-menthol content of 12%. 

Alternatively, this inclusion complex can be prepared as described below: 

A quantity of 330 g of water was added to 200 g of P-cyclodextrin, and the mixture was 
cooled to 0° in an ice bath. Then the whole was mixed in an Ultra-Turrax, T-25 (IKA) dispersion 
apparatus for 5 min. A quantity of 24.8 g of finely ground 1-menthol was then added to the 
mixture during mixing (10 min). After filtration, the separated solid was washed with 150 mL of 
water and then dried under a vacuum at 50°. In this case as well, the 1-menthol content of the 
complex was about 12%. 

Similar results were obtained when the drying was executed by atomization of the 
mixture obtained in water. 

The PJ3p-cyclodextrin used in the examples described above was a commercial product 
with a purity of 99 ± 1% and a molecular weight of 1 135 (origin: RingdeX, Paris, France). 

Similar effects were observed by using partially methylated p-cyclodextrin in place of the 
P-cyclodextrin (for example, PMCD; origin: RingdeX) of which the methylation rate was 
62.78%. 

Example 2 

We prepared a tablet base by mixing 
Cerelose Dextrose 02032° 
Cerelose Dextrose 02001 
Flavor 
Citric acid 
Talc 

Boeson VP 2) 
Magnesium stearate 



1) Ceresfar AG, Heniigstr. 22, ZiMch 
3) Boehringer AG, IngelH$m/£h, 

The ingredients indicated were first sifted through a Frewitt apparatus with a pore size of 
12-14 mesh, then mixed in a Hobart Planetary mixer for 5-6 min. 

The resulting granular product was then compressed with a Fette Exacta 21 Eccentric 
apparatus. The resulting tablets had a weight of: 

a. 900/1000 mg for chewable tablets, with a thickness of 4-5 mm, with a length of 16 mm 
and a width of 9 mm 



the following ingredients (parts by weight): 
400.0 
90.0 

as needed 
as needed 

6.5 
3.0 
0.5 



b. 500/600 mg for tablets to be dissolved, with a thickness of 3-3.5 mm, a length of 16 
mm and a width of 9 mm. 

The flavor used consisted of 1-menthol, used in a proportion of 0.1% for preparation of 
the "control" tablets, and an inclusion complex of 1-menthol/p-cyclodextrin in a proportion of 
0.9%, of which the 1-menthol content was 1 1%, for preparation of "test" tablets. 

A panel of experts asked to judge the taste of the tablets flavored in this way found that 
the "test" tablets had much more pronounced refreshing quality that the "control" tablets. This 
effect is not produced by separate addition of P-cyclodextrin and 1-menthol to the base. 

Example 3 

A base made up of a neutral-flavored commercial toothpaste gel was flavored with: 

a. 1-menthol in a proportion of 0.2% ("control" gel), and 

b. an inclusion complex of P-cyclodextrin/l-menthol in a proportion of 1 .66%, and of 
which the 1-menthol content was 12% ("test" gel). 

The panel of experts asked to judge the taste of the flavored gels prepared in this way 
stated that the "test" gel had much more pronounced refreshing effect than the "control" gel. 

Example 4 

A chewing gum base was prepared as indicated in Example 1. "Control" and "test" 
samples were flavored with peppermint essence in a proportion of 0.5% and a complex of 
P-cyclodextrin/peppermint in a proportion of 5%, in which the peppermint content was about 
10%. 

The panel of experts asked to judge the taste of the gums flavored in this way stated that 
the samples flavored with th complex P-cyclodextrin/peppermint had a powerful refreshing 
effect that was more pronounced than the effect of the samples flavored only with peppermint. 
When the peppermint was replaced by curly-leaf mint in the same proportions, the 
flavor-enhancing nature of the curly-leaf mint was reinforced. 

Claims 

1 . Process to increase the flavor-releasing properties of menthol, carvone, or eucalyptol, 
or by a natural or artificial flavoring composition containing these, in a product suitable for oral 
consumption, characterized in that we add to said product, which may or may not be previously 
flavored, a composition made up of an inclusion complex of menthol, carvone, or eucalyptol, or 
a flavor composition containing them, and P-cyclodextrin. 

2. Process according to Claim 1, characterized in that the product for consumption is a 
chewing gum. 
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3. Process according to Claim 1, characterized in that the product for consumption is an 
oral hygiene product. 

4. Process according to Claim 1, characterized in that peppermint or curly-leaf mint are 
used as the flavoring composition. 

5. Process according to Claim 1, characterized in that the inclusion complex of 
1-menthol/p-cyclodextrin has an 1-menthol content of 10-15% by weight with respect to the total 
weight of said complex. 

6. Chewing gum containing an inclusion complex formed from menthol, carvone, or 
eucalyptol, or by a natural or artificial flavoring composition containing them, and 
3-cyclodextrin. 
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